At an NIAID workshop entitled "Next Generation Herpes Simplex Virus Vaccines: The Challenges and Opportunities" on October 22-23, 2012, researchers agreed that there was a great medical need for a herpes simplex virus (HSV) vaccine and recommended increased focus on all stages of herpes vaccine research, development, and testing, including basic vaccine discovery research, development and manufacturing of vaccines, human immunology, and clinical trials. While the need for an HSV vaccine has been recognized for decades, in the last 17 years only recombinant HSV glycoprotein D (gD) alone or with gB has been tested in randomized, double-blind, placebo controlled human trials to prevent genital herpes. In 2012, the results of the Herpevac Trial for Women, the largest HSV vaccine trial to date, involving over 8000 women who were seronegative for HSV-1 and HSV-2 were reported. The vaccine failed to reach its primary endpoint, reduction in occurrence of genital herpes disease due to either HSV-1 or HSV-2. While there was modest reduction in HSV-1 genital disease, there was no reduction in HSV-2 genital disease. The goal of the meeting was to reassess the status of the field, identify gaps in knowledge, and propose new approaches and solutions to fill the gaps.
The medical need for a herpes vaccine was summarized as:
1. Morbidity caused by herpes infections. There are 500,000 cases of oral herpes and 300,000 cases of genital herpes each year in the US. These include 20,000 cases of ocular herpes and 1500 cases of central nervous system disease. Acute herpetic disease causes discomfort and psychological burden in immunocompetent individuals, but serious disseminated disease can occur in immunodeficient or immunosuppressed individuals. The burden of HSV-2 infection is greatest among African-Americans with 59% infected by the ages of 40-49, indicating an important health disparity. The challenges facing development of next-generation herpes vaccines that were identified and the recommendations proposed to address these were as follows:
1. The participants identified difficulties in comparison of the results of vaccine studies and immunologic assays between different investigators due to a lack of standardized reagents and assays, including an HSV antibody neutralization assay. Efforts should be made to develop standardized reagents for preclinical vaccine development including challenge virus stocks, immunogens, adjuvants, and sera with known HSV neutralizing activity. These reagents should be made broadly available to the research community. NIAID's Resources for Researchers program offers a variety of resources that can be explored for this purpose (http://www.niaid.nih.gov/labsandresources/resources/Pages/ default.aspx). 2. The participants noted that different experimental endpoints are often used to study vaccine candidates in animal models compared with the endpoints used in clinical trials in humans. They recommended that animal studies utilize endpoints that more closely match those used in clinical trials. In addition, it is known that the immune system of humans has many differences from that of small animals, and this can result in different virus-host cell interactions. The participants recommended that additional animal models be developed. These models should more closely mimic human infection and the human immune response to HSV to obtain preliminary data on efficacy. (c) A laboratory infrastructure to identify immune parameters that correlate with protection from HSV disease, shedding or infection. (d) Design of HSV vaccine trials to capture data both on genital infection or disease and on rates of HIV acquisition or transmission. These studies could be considered for incorporation into existing clinical trial networks or sites. 5. More detailed immunologic analyses of samples from previous trials should be performed (e.g., might include the Herpevac Trial for Women). 6. The participants felt that an HSV Vaccine Working Group should be established. This Group would be made up of researchers from academia, government, and industry to promote public-private partnerships, to decide on needed common preclinical and clinical reagents and prototype animal models, to help design clinical trials, and to promote a forum for continuing discussion of HSV vaccine development.
Finally, the meeting chairs, Lawrence Corey and David Knipe, summarized that the workshop highlighted both the need and the potential for developing a safe and effective HSV vaccine. HSV offers a unique opportunity to study the host-viral interactions of a persistent viral infection in humans. Novel interactions of HSV-2 with the host have been demonstrated in both human and animal models and offer windows into new insights into the pathogenesis of this virus and host immune responses. Translating these observations into effective HSV vaccines is the challenge. The most rapid path to the optimal prophylactic and therapeutic herpes vaccines will require intensified efforts in both animal models and human studies to understand the mechanisms of immunization and identify the optimal immunogen(s), the types of immune responses induced, and the correlates of protective immunity. Increased academic, industrial, and government collaboration and partnerships are needed. Industry has highlighted the importance of "de risking" their investment, as correlates of protection for either a prophylactic or therapeutic vaccine are as yet undefined. Evaluation of novel prophylactic vaccines has potential to help stem the high acquisition rate of HSV-2 in adolescent populations in sub-Saharan Africa that poses a growing health concern. Existing clinical trials networks may offer the infrastructure to facilitate evaluation of novel vaccines. The academic community can provide the scientific leadership for such efforts. Conversely, the academic sector needs the expertise of industry to develop and manufacture novel immunogens for clinical trials. This "Global Alliance" is needed to accelerate the development of herpes vaccines. The establishment of a Herpes Vaccine Working Group and the implementation of the recommendations from the workshop will enhance the pace of research toward an efficacious herpes simplex virus vaccine.
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